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(54) AROMATIC POLYCARBONATE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alloy resin composition obtained by effectively using 
a laminated molding of a polycarbonate resin and a polymethyl methacrylate resin, hitherto 
discarded as industrial waste. 

SOLUTION: The composition consists of (a) 40-80 wt.% ground material of a laminated molding 
of a polycarbonate resin and a polymethyl methacrylate resin and (b) 60-20 wt% of at least one 
thermoplastic resin selected from styrene resins, polyester resins and polyamide resins [the 
total of component (a) and component (b) being 100 wt.%]. It is desirable that the styrene based 
resin used comprises at least one selected from ABS resins. AAS resins, AES resins and 
impact-resistant polystyrenes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The aromatic series polycarbonate resin constituent which consists of 60 - 20 % of 
the weight (a total of 100 % of the weight) of at least one sort of thermoplastics chosen from 40 
- 80 % of the weight of grinding ghosts of the molded laminate of polycarbonate resin and poly 
methyl methacrylic resin, (b) styrene resin, polyester system resin, and polyamide system resin. 
[Claim 2] The aromatic series polycarbonate resin constituent according to claim 1 characterized 
by styrene resin being ABS plastics, AAS resin, AES resin, and at least one sort of styrene resin 
with which it was chosen from high impact polystyrene. 

[Claim 3] The aromatic series polycarbonate resin constituent according to claim 1 characterized 
by being at least one sort of polyester system resin with which polyester system resin was 
chosen from PET, PBT resin, and PETG resin. 

[Claim 4] The aromatic series polycarbonate resin constituent according to claim 1 characterized 
by being at least one sort of polyamide system resin with which polyamide system resin was 
chosen from nylon 6, nylon 6.6, nylon 6.10, and nylon 6.12. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 



JSSL / u Ve u tl0n] ThiS invention elates to the aromatic series polycarbonate resin 
o 'tte mold ! ° h CO r ,S f °, f at 'f aSt ° ne Sort of thermoplastics chosen^ from Te g^nlg ghost 
^ «olv i ♦ ^ ° f P°'y ca »* ona te resin and poly methyl methacrylic resin styrene f esT 

) lt*lZw^^ V" SyStem ^ h m0re detail ' "» ^ to imp™ the 

Z I * , _u ycarbonate resin, the molded laminate by which the laminating was carried 

;; a " a S w y L me J hac r y,lc resin is -« "anting material by the oXandlng 
retarSancJ "Sli"? Sh °f t k res,sta , nce - crack-proof nature, light transmission nature, semi- fire 
^ 7' and /' oss - lt ls mo «tly utilized to exterior ** roofing, such as light of works a 
matena? a 25222 H CenterJarge ; and a hi * hwa * a terrace, .J. carport paction 

of a mo tin T ! ' ng matena1, 3 SO ' ar Panel ' sidin * ma terial. etc. like the production fault 
of a molded laminate - from - the defective of a molded laminate and edge material occur so 
much. It was hard to recycle these on account of the laminated structure. the7ormer most was 
discarded as industrial waste, and the load to an environment had become a prob Z Then l is " 
^^^^^^ ° ffer - *> — - wh'ch used th^ded 



[0002] 



^Z^'T- ° f tH M Pr ? r ^ Fr ° m °' d ' lt is a »°y-'^d and. as for polycarbonate resin various 

PracZ T:t'^ ^ " 'TT' ng 9 Pr ° Perty are Performed ft is well-known to be put"n 
practical use as alloy resm wh.ch many proposals are made about both the alloy resin of 

) More~L r :r^ PO, ^ a ^nate resin, and ^est^t" ^Zs blg need. 

J Moreover, although the alloy res.n which consists of polycarbonate resin and polyamide resin is 
also proposed, since the compatibility between polycarbonate resin and pXmldeTesTn s 
nadequate, .f a compatibilizer is not used together, it will be easy to exfo JeTth^ shape of a 
Ihho 1 commerc,a, -f cen e ^owth has not been carried out as alloy resin wiih big need Thus 
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and P S ^ett^t' v Wh,Ch Uti " ZeS ^ m °' ded ,aminate of Polycarbonate resin 

[0003] V met hacrylic resin was not made until now. 

c^tntTinal^ ^ ^ ^ teChn '' Ca ' pr ° b,em of this is to offer 

conventionally the alloy resm constituent which used effectively the molded laminate of the 

polycarbonate resm and the po,y methyl methacrylic resin which were discarded as fndu-tLl 
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[Embodiment of the Invention] Hereafter, this invention is explained in detail. Although the 
polycarbonate resin which is one of the (a) components of this invention is 4 including 4, 4'- 
dihydroxydiphenyl -2, and 2-propane (common-name bisphenol A), and a 4-dihydroxy allyl 
compound alkane system polycarbonate, also especially in it, it is the polycarbonate of 4, 4 T - 
dihydroxydiphenyl -2, and 2-propane, and the thing of number average molecular weight 15,000- 
80,000 is desirable. These polycarbonate resin is manufactured by the approach of arbitration. 
For example, for manufacture of the polycarbonate of 4 and 4 '-dihydroxydiphenyl -2 and 2- 
propane, the approach of carrying out the ester interchange of the method of blowing and 
manufacturing a phosgene under a caustic alkali water solution and solvent existence using - 
dihydroxydiphenyl -2 and 2-propane or 4 and 4 '4, 4 -dihydroxydiphenyl -2, and the 2-propane 
carbonic acid diester, and manufacturing them under catalyst existence as a dioxin compound 
can be illustrated. 

[0006] (a) As poly methyl methacrylic resin which is another component of a component, a 
methyl methacrylate homopolymer or the copolymer of methyl methacrylate and other monomers 
is used. As a copolymerization component of this copolymer, methyl acrylate, ethyl acrylate, 
Propylacrylate, isopropyl acrylate, butyl acrylate, Amyl acrylate, hexyl acrylate, octyl acrylate, 2- 
ethylhexyl acrylate, cyclohexyl acrylate, dodecylacrylate, Acrylic-acid alkyl ester, such as 
octadecyl acrylate, phenyl acrylate, and benzyl acrylate, Moreover, ethyl methacrylate, propyl 
) methacrylate, isopropyl methacrylate, Butyl methacrylate, amyl methacrylate, hexyl methacrylate, 
Octyl methacrylate, 2-ethylhexyl methacrylate, cyclohexyl methacrylate, Alkyl methacrylate 
ester, such as dodecyl methacrylate, octadecyl methacrylate, phenyl methacrylate, and benzyl 
methacrylate, is mentioned, and one or more sorts may be used. As a rate of the methyl 
methacrylate component in this poly methyl methacrylic resin, what it has 80% or more is 
desirable. 

[0007] in order that the molded laminate which is the (a) component of this invention may 
improve the weatherability and crack-proof nature of polycarbonate resin — poly methyl 
methacrylic resin — thin — a laminating — or it is laminated and manufactured. Therefore, as 
for the presentation ratio of poly methyl methacrylic resin, it is common in a grinding ghost that 
it is quite fewer than polycarbonate resin. Therefore, even if it uses a grinding ghost 
independently as it is, the shock resistance and semi- fire retardancy which were excellent in 
polycarbonate resin original are maintained. Although a sure antecedent basis cannot be found, it 
is expectable that little ** rare ** polymethylmethacrylate resin has played the role of the 
compatibilizer or dispersibility amelioration agent which improves at least one sort of 
dispersibility of thermoplastic mutual chosen from polycarbonate resin, styrene resin, polyester 
system resin, and polyamide system resin. 
' [0008] As styrene resin which is one of the (b) components of this invention, ABS plastics, AAS 
resin, AES resin, and at least one sort of resin chosen from high impact polystyrene are 
desirable. 

[0009] The ABS plastics which carried out the graft polymerization of the styrene acrylonitrile 
copolymer to diene system rubber, such as butadiene rubber and a styrene-butadiene 
copolymer, as this styrene resin, The AAS resin which carried out the graft polymerization of the 
styrene acrylonitrile copolymer to acrylic rubber, The AES resin which carried out the graft 
polymerization of the styrene acrylonitrile copolymer to olefin system rubber, such as ethylene 
propylene rubber and an ethylene-propylene-diene copolymer, The HIPS resin which carried out 
the graft polymerization of the styrene polymer to diene system rubber, such as butadiene 
rubber and a styrene-butadiene copolymer, is desirable. Although each resin is usually 
manufactured by the emulsion-polymerization method or the continuation bulk-polymerization 
method, the ABS plastics which adjusted rubber concentration, AAS resin, and AES resin are 
also well known for the styrene acrylonitrile copolymer, and it is contained in this invention. 
[0010] As polyester system resin which is one of the (b) components of this invention, at least 
40-mol% of a dicarboxylic acid component consists of a dicarboxylic acid component which is a 
terephthalic acid, and a diol component. As dicarboxylic acid components other than the above- 
mentioned terephthalic acid, independent or mixture of alicyclic dicarboxylic acid, such as 
aromatic series dicarboxylic acid, such as aliphatic series dicarboxylic acid of the carbon 
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numbers 2-20 of an adipic acid, a SEPASHIN acid, dodecane dicarboxylic acid, etc., isophthalic 
acid, and naphthalene dicarboxylic acid, or cyclohexane dicarboxylic acid, are mentioned. 
Moreover, as the above-mentioned diol component, independent or mixture of aliphatic series 
glycols, such as ethylene glycol, 1,3-propanediol, 1,4-butanediol, 1,6-hexanediol, 1, 10-Deccan 
diol, 1 , and 4-cyclohexane diol, and an alicyclic glycol is mentioned. In the case of PET 
(polyethylene terephthalate), PBT resin (polybutylene terephthalate), and PETG resin 
(copolymerization resin which used ethylene glycol and 1 and 4-cyclohexane diol as the diol 
component), also in these, the effectiveness of this invention can demonstrate more desirably 
especially. 

[0011] Aromatic series system polyamide resin like nylon 6, nylon 6.6, nylon 6.10, nylon 6.12, 
Nylon 11, Nylon 12, aliphatic series system polyamide resin like nylon 4.6 grade, 
polyhexamethylene diamine terephthalamide, polyhexamethylene diamine isophthalamide, and a 
xylene radical content polyamide as polyamide system resin which is one of the (b) components 
of this invention and those denaturation objects, or those mixture are mentioned. Especially 
desirable polyamide resin is nylon 6, nylon 6.6, nylon 6.10, and nylon 6.12. 

[0012] The aromatic series polycarbonate resin constituent which comes to blend (a) (b) 60 to 
20% of the weight to 40 - 80 % of the weight as the above (a) and a presentation ratio of (b) can 
be mentioned, (a) At less than 40 % of the weight, a component cannot cause lowering of load 
deflection temperature and cannot employ load deflection temperature of polycarbonate resin 
efficiently. Moreover, it is not suitable for the object of reuse. On the other hand, it becomes the 
constituent which a fluidity falls and cannot carry out fabricating-operation nature easily and is 
not desirable if it exceeds 80 % of the weight. 

[0013] Especially to the method of manufacturing the resin constituent of this invention, it can 
manufacture not by the thing limited but by the well-known approach. For example, after 
supplying each component to a V type blender, a ribbon mixer, a tumbler mixer, a Henschel 
mixer, etc. and mixing to homogeneity, it kneads in the state of melting with one shaft or a biaxial 
extruder, and the approach of cutting to a pellet type by the pelletizer is used after cooling. 
[0014] Unless the moldability and physical properties are spoiled, addition combination of an 
additive or other polymers, such as other components, for example, a pigment, a color, a bulking 
agent, a heat-resistant stabilizer, an antioxidant, a weathering agent, a nucleating additive, 
lubricant, a release agent, an antistatic agent, a flame retarder, sliding material, a plasticizer, and 
a foaming agent, can be carried out at the constituent of this invention. In additives other than 
these indispensable components, a calcium carbonate, a silica, talc, clay, titanium oxide, carbon 
black, carbon fiber, an aramid fiber, a barium sulfate, a zinc oxide, a glass flake, a glass fiber, a 
glass bead, glass balun, stainless steel fiber, etc. can be used as a bulking agent, for example 
[0015] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. 

[0016] : (Measuring method) Physical-properties measurement in an example was performed by 
the following approaches. 

(1) Izod impactive strength : ASTM By D256, Izod impactive strength with a 1/8 inch thickness 
notch was measured. 

(2) Fluidity : JIS By K7210, it measured by the measurement temperature of 260 degrees C, and 
load 5kgf. 

(3) Load deflection temperature : ASTM By D648, it measured with the bending stress of 
1.8MPa. 

[0017] It is as [ constituent / which was used in the example and the example of a comparison / 
each ] follows. . 

a-1: Grinding resin of a laminating sheet with a thickness of 3mm. Polycarbonate resin a-2 of 3% 
of PMMA resin contents: Grinding resin of a laminating sheet with a thickness of 5mm. 
Polycarbonate resin a-3 of 1% of PMMA resin contents : The product made from Sumitomo 
Dow-Jones, "A caliber 300-15", polycarbonate resin b-1 : The DENKI KAGAKU KOGYO K.K. 
make. "GR3000", ABS plastics b-2 : The Daicel Chemical Industries, Ltd. make, "Die eel styrol 
R81", high impact polystyrene b-3 : The product made from Polyp Lastic, "Jura NEKKUSU 
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2002", polybutylene terephthalate b-4: The Unitika [, Ltd. ] make, "MA2100", polyethylene 
terephthalate b-5: The Ube Industries, Ltd. make, "nylon 1013B", nylon 6 [0018] (Examples 1-7, 
examples 1-3 of a comparison) It mixed by the blending ratio of coal which shows each 
component in a table 1 , and extruded with the 35mmphi biaxial extruding press machine, and the 
pellet was obtained. Using the obtained pellet, the test piece was created with injection molding 
and the property was evaluated. The result is shown in a table 1 . The constituent of an example 
showed the example of a comparison which does not contain poly methyl methacrylic resin, the 
shock resistance which is not inferiority and a fluidity, load deflection temperature, and flexural 
strength. 
[0019] 
[A table 1] 















a 




I 






tt * M 










1 


1 


i 


i 


1 




1 


1 


1 


1 






(a-1> 


SO 


60 


75 


75 


70 


75 


70 


























so 


75 


70 




* 


ABS(b- 


1) 


50 


40 


25 










50 


25 






m 


HIPS(b- 
PBT(b- 


2) 
3) 








25 


30 










30 




* 


PET(b-4) 












25 












m 
















30 








* 




M 


66 


73 


65 


60 


85 


53 


60 


5B 


55 


It 




21 


15 


12 


18 


35 


32 


28 


15 


8 


33 




103 


110 


I 120 


118 


i 110 


127 


107 


103 


110 


110 



[0020] 

[Effect of the Invention] As stated above, the aromatic series polycarbonate resin constituent 
which consists of at least one sort of thermoplastics chosen from the grinding ghost of the 
molded laminate of polycarbonate resin and poly methyl methacrylic resin, styrene resin, 
polyester system resin, and polyamide system resin showed the shock resistance which is not 
inferiority, a fluidity, load deflection temperature, and flexural strength as compared with the 
constituent which does not contain poly methyl methacrylic resin. Therefore, it became clear 
that the resin constituent which used industrial waste effectively can be offered. 



[Translation done.] 
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